Patients from 76 independent families with various forms of mostly central retinal dystrophies were screened for mutations in the RDS/peripherin gene by means of SSCP analysis and direct DNA sequencing. Two nonsense mutations (Gln239ter, Tyr285ter), five missense mutations (Argl72Trp, Lysl97Glu, Gly2O8Asp, Trp246Arg, Ser289Leu), and one single base insertion (Gly2O8insG), heterozygous in all cases, were detected.
The RDS (retinal degeneration slow)/ peripherin gene encodes a disc membrane associated glycoprotein in vertebrate photoreceptor outer segments. It has been shown that the RDS/peripherin polypeptide is preferentially located at the rim of the disc membranes and a role in the structural organisation of disc folding and stacking has been proposed. ' The role of RDS/peripherin in retinal disease was primarily established in the rds (retinal degeneration slow) mutant mouse, a semidominant inherited form of retinal degeneration characterised by shortened photoreceptor outer segments, progressive photoreceptor loss, and massive accumulation of cell debris at the level of the retinal pigment epithelium.6 It has been shown that a 9.2 kb insertion into the mouse RDS/peripherin gene is responsible for the retinal degeneration phenotype in the rds mouse.8 9 The human RDS/peripherin gene has been cloned and localised on human chromosome 6 in the vicinity of a locus for autosomal dominant inherited retinitis pigmentosa (now called RP7).""1' Consequently, analysis of the human RDS/peripherin gene in patients with retinitis pigmentosa led to the identification of mutations segregating with the disease phenotype in an autosomal dominant fashion.'2 13 Analysing a selection of patients with several kinds of retinal degeneration, Wells et all4 found mutations not only in retinitis pigmentosa patients but also in patients suffering from cone dystrophy, pattern dystrophy, and macular degeneration. This phenotypic variation is not only caused by allelic mutations in the RDS/peripherin gene but expression of the disease is even variable within families,'5 a phenomenon now acknowledged to be characteristic of RDS/peripherin gene mutations.
Up to now more than three dozen different mutations in the RDS/peripherin gene have been reported, mostly in pedigrees displaying autosomal dominant inheritance. In some cases, however, digenic inheritance involving both the RDS/peripherin and the ROM1 loci has been suggested. ' 1) harbours a C to A transversion at nt 1095 /heterowhich leads to a premature translational stop < DNA signal at codon 285 (TAC-.TAA; Tyr285ter). Ophthalmological examination showed reduced visual acuity in conjunction with a retinal pattern dystrophy. Similar subjective visual complaints were reported for the dead mother. The mutation was also present in the patient's sister who suffers from a macular dystrophy, but absent in the two remaining healthy sibs.
Sequence analysis of exon 3 in the patient Exon 1 (11I.1) in pedigree P (fig 1) showed a C to T Pedigree W/K substitution at nt 1106 resulting in a serine to leucine exchange at codon 289 (TCGG-.TTG; Ser289Leu). The patient was diagnosed as suffering from a progressive cone dystrophy with central pigment epithelium defects. However, the mutation was not detected in the patient's mother, who was found to suffer from an age related macular dystrophy. Thus, the Pedignee K2 H Ser289Leu mutation found in patient III.1 must result from a de novo event or be inherited from the father for whom no medical history was available. Although this amino acid position is not strictly conserved between species, exclusion of the Ser289Leu mutation from a panel of 55 independent controls supports its association with the observed clinical phenotype. for all cases, we assume that mutation detection was achieved with high sensitivity in this study.
:ed sib, 1.7. Indeed, the Gln239ter would have been children of overlooked from the SSCP pattern alone, but 16Arg muta-was clearly detectable owing to the formation Le 19 year old of a heteroduplex/homoduplex double band Alaints. Oph-(fig 2) . Altogether eight different mutations were found, each occurring in a single family. Thus, mutation screening was positive in 10 would be an indication of mutation hotspots or founder chromosomes. Except for some clustering at codons 172/ 173 and codons 208 to 216, RDS/peripherin mutations are spread along the entire coding sequence including all exons. However, more than half of all known mutations are located in the D2 loop segment of the RDS/peripherin polypeptide, which forms an intradiscal extrusion as proposed by the secondary structure model.' 4' It has been suggested that the D2 loop is involved in the formation of RDS homo-oligomers or hetero-oligomers with ROMI. These higher order structures may be necessary for disc membrane packaging and stabilisation. 4 The vast majority of known missense mutations in the RDS/peripherin gene are located within the D2 loop. The fact that the D2 loop segment is nearly completely conserved among all known RDS/peripherin sequences supports the notion that missense mutations in the D2 loop have deleterious effects. These mutations may disturb the formation and stability of protein aggregates in the disc membranes.
In our study all patients carried a single heterozygous mutation in the RDS/peripherin gene, which is suggestive of a dominantly inherited trait. With the exception of a few cases where digenic inheritance of mutations in the RDS/peripherin and the ROMI genes has been assumed, autosomal dominant inheritance has been proposed in pedigrees with mutations in the RDS/peripherin gene. [12] [13] [14] 
